Cryptococcus neoformans has a worldwide distribution and exhibits antigenic variability, with four serotypes (A, B, C, and D) being recognized (11) . Important differences between the AD and BC serotype pairs have been demonstrated, and C. neoformans has been subdivided into two varieties: C. neoformans var. neoformans (serotypes A and D) and C. neoformans var. gattii (serotypes B and C) (7) . The major environmental source of C. neoformans var. neoformans throughout the world has been bird excreta, whereas the natural habitat of C. neoformans var. gattii has remained unknown. There is evidence from patient isolates that C. neoformans var. gattii is worldwide in scope, corresponding to a subtropical to tropical climate (5) . Furthermore, a recent survey of the incidence of C. neoformans varieties among clinical isolates revealed that rural areas of South Australia and the Northern Territory are endemic regions for the occurrence of C. neoformans var. gattii (4) . Therefore, a search for the natural habitat of C. neoformans var. gattii was commenced in the Barossa Valley, the nearest rural area to Adelaide with a recently recorded case of disseminated cryptococcosis caused by this fungus.
This report identifies the first reported natural habitat of C. neoformans var. gattii and proposes an explanation for its (i) worldwide geographic distribution, (ii) high incidence in Australian aborigines, and (iii) low incidence in acquired immunodeficiency syndrome (AIDS) patients.
Large-scale sampling of air, soil, and vegetation from the Barossa Valley commenced in April 1989. In order to cover all seasonal variations, selected sites were sampled on a weekly basis. Air samples (180 liters/min for 5 min) were collected directly onto Guizotia abyssinica creatinine agar (GACA) (10) plates by using an SAS model 5203 sampler manufactured by Pool Bioanalysis Italiana. Collected soil and vegetation samples were shaken in 20 ml of sterile distilled water and allowed to stand for 10 to 15 min, and then 0.5-ml samples of the resulting suspensions were streaked onto GACA and incubated at 26°C for 7 days.
Cultures were examined daily, and the identities of all yeast colonies exhibiting the brown color effect on GACA were determined by using a battery of biochemical, physiological, and morphological tests, including fermentation and assimilation studies (1) . Canavanine-glycine-bromthymol blue agar * Corresponding author.
(7) was used to distinguish between C. neoformans var. neoformans (A and D serotype group) and C. neoformans var. gattii (B and C serotype group).
In November 1989, after an 8-month sampling period during which 2,100 collections were made, C. neoformans var. gattii was isolated simultaneously from two sites in the Barossa Valley. The first site was at the Barossa Reservoir, situated 5 km south of Sandy Creek, while the second site was in parklands at Nuriootpa, 25 km to the north. At both sites, C. neoformans var. gattii was initially isolated from plant debris collected from under the canopies of Eucalyptus camaldulensis trees (Fig. 1) . Extensive collections were then made from all vegetation at these sites over a 4-week period. During this time, C. neoformans var. gattii was repeatedly isolated, but only from material associated with E. camaldulensis, including wood, bark, leaves, and accumulated debris lying under the canopies of the trees. All other plant materials and soils collected from these sites were negative, indicating a specific association between C. neoformans var. gattii and E. camaldulensis.
It was observed that the sudden appearance of C. neoformans var. gattii in the environment appeared to coincide with flowering of the E. camaldulensis trees in the area under study. Air-sampling experiments conducted under the canopy of an E. camaldulensis tree in flower have detected the presence of airborne propagules of the fungus. This suggests that dispersal of C. neoformans var. gattii may occur in late spring concomitant with the flowering of its natural host. All other air-sampling experiments, including those conducted under E. camaldulensis trees not in flower, have so far failed to detect C. neoformans var. gattii.
In order to substantiate our findings, collections were made from E. camaldulensis trees growing along the Murrumbidgee River at Balranald and Hay, two rural towns situated in southwestern New South Wales, approximately 500 km away from the Barossa Valley sites. C. neoformans var. gattii was isolated from both areas, once again from bark and accumulated debris at the bases of the trees. So far, we have isolated C. neoformans var. gattii on 35 separate occasions, all from samples associated with E. camaldulensis.
The geographic distribution of E. camaldulensis in Australia (3) (Fig. 2) The need for exposure to E. camaldulensis trees, probably in late spring, in order to acquire an infection by C. neoformans var. gattii also provides a plausible explanation for the high incidence of infections caused by this fungus in Australian aborigines living in the Northern Territory and for its low worldwide incidence in AIDS patients.
The high incidence of cryptococcosis in the aboriginal population of the Northern Territory is well documented (3, 4) . It (9, 12) .
In conclusion, environmental isolations have indicated a specific association between C. neoformans var. gattii and E. camaldulensis. No other environmental source for C. neoformans var. gattii has yet been detected. Dispersal of C. neoformans var. gattii appears to occur in late spring, concomitant with the flowering of E. camaldulensis. Further experiments are in progress to determine the precise timing and duration of spore release; however, we suspect that airborne infections propagules of the fungus may only be present in the environment for relatively short periods. The global distribution of E. camaldulensis appears to correspond to the distribution of cryptococcosis caused by C. neoformans var. gattii. Our data indicate that C. neoformans var. gattii may be similar to some of the smut fungi that are host specific to angiosperms. Studies of the host-parasite interaction between C. neoformans var. gattii and E. camaldulensis are also in progress. From the results reported in this paper, we suggest that the natural habitat of C. neoformans var. neoformans may also be a specific angiosperm. It is possible that bird excreta is simply a unique environmental niche which acts as a vector for the dispersal of this variety of the fungus.
